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Description
TECHNICAL FIELD

[0001] This invention relates to a driving belt, in which
a plurality of plate elements interlinked with one another
in a circular manner is fastened by an endless annular
ring, and to an assembling method thereof.

BACKGROUND ART

[0002] In the prior art, a geared transmission capable
of changing a gear stage thereof stepwise, and a contin-
uously variable transmission capable of varying a speed
change ratio steplessly are available as a transmission
mechanism for transmitting power between rotary mem-
bers. For example, a belt-type continuously variable
transmission and a toroidal-type continuously variable
transmission are known as the continuously variable
transmission. Specifically, the belt-type continuously var-
iable transmission is a transmission varying a speed
change ratio continuously using a pair of drive pulleys
and a pair of driven pulleys, and a driving belt applied to
those pulleys. The known endless driving belt used in
such belt-type continuously variable transmission is pre-
pared by arranging a plurality of plate members called
an "element" or a "block" in a circular manner while con-
necting the plate members with one another, and fasten-
ing the interlinked plate members by an annular belt
called a "band" or a "carrier".

[0003] When the driving belt of this kind applied to the
drive and driven pulleys is driven by driving the drive pul-
ley a frictional force acts on a contact portion between
the element and the drive pulley, and a compressive force
is applied tothe elements in the arranging direction there-
of, i.e., in the thickness direction thereof according to a
torque of the drive pulley. The compressive force applied
to the element being contacted with the drive pulley is
transmitted to the element being contacted with the driv-
en pulley via the elements existing between the drive and
driven pulleys. When the compressive force is transmit-
ted to the element being contacted with the driven pulley,
a frictional force is generated at the contact portion be-
tween the element and the driven pulley, and a torque to
rotate the driven pulley is established according to the
transmitted compressive force. The power is thus trans-
mitted between the drive and driven pulley through the
driving belt.

[0004] One example of above-explained driving belt is
disclosed in Japanese Patent Laid-Open No.
2000-249195. The "High-Loaded Transmission Belt"
taught by Japanese Patent Laid-Open No. 2000-249195
is composed of a center belt and blocks reinforced
against lateral pressure, and it is applied to a main prime
mover and an auxiliary prime mover of automobiles and
agricultural machineries. Specifically, the "High-Loaded
Transmission Belt" comprises a block (i.e., an element)
which is so constituted that two belt sides having lock
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parts in its top end are connected to each other in their
bottom ends by a connecting member, and two rows of
endless carriers (i.e., rings) fixedly fitted into an engage-
ment groove opening between the lock parts. The belt
side portion of the element is provided individually with
a convex portion and a concave portion on each face so
that the elements can interlink with one another. There-
fore, the interlinked elements can be aligned even when
the belt is running.

[0005] In addition to above, Japanese Patent Laid-
Open No. 2001-193796 discloses an invention relating
to "Element for Metal Beltand Metal Belt" for continuously
variable transmissions of vehicles. The metal belt taught
by Japanese Patent Laid-Open No. 2001-193796 com-
prises: a metal endless band (i.e., a ring) applied to an-
nular grooves of a drive and a driven pulleys; a plurality
of metal element composed of a body portion to be con-
tacted with the annular groove of the pulley, a pair of
pillars erected on the body portion and faced with each
other, an engagement protruded portion formed on a
leading end of the pillar, and an opening for inserting the
band (i.e., a recessed portion) formed between the en-
gagement protruded portions; and an endless metal fall-
ing preventing body somewhat wider than the band. The
falling preventing body can be bent to narrow its width
whenitis inserted in between the engagement protruded
portions to prevent falling of the band.

[0006] According to the transmission belt taught by
Japanese Patent Laid-Open No. 2000-249195, the lock
parts are formed on both belt sides of the element erected
beside the carriers to hold the carriers on the element,
and the convex portion and the concave portion are
formed individually on an upper corner of each face of
the belt sides to interlink adjoining elements. That is, the
convex portion and concave portion functioning as male
and female connections are formed symmetrically on
both upper corner of the element. The carriers are indi-
vidually fitted into each engagement groove and held by
the lock part so that two rows of the belts are held in the
element.

[0007] According to the transmission belt of Japanese
Patent Laid-Open No. 2000-249195 thus structured, the
carriers arranged parallel to each other have to be over-
lapped partially when fitted onto the elements or dis-
mounted from the elements. That is, a total width of the
carriers arranged parallel to each other have to be re-
duced narrower than the opening width between the lock
parts of the element when the carriers are fitted onto the
elements or dismounted from the elements, by twisting
the carriers to overlap partially.

[0008] Inordertotwistthe carriers being arranged par-
allel to each other thereby overlapping those carriers par-
tially, it is necessary to swing the interlinked elements,
that is, to pivot the elements relatively with each other.
However, according to the transmission belt taught by
Japanese Patent Laid-Open No. 2000-249195, the con-
vex portion and the concave portion for interlinking ad-
joining elements are formed on both upper corners of the
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element. Accordingly, lateral movement of the element
has to be restricted. This makes difficult to overlap the
carriers arranged parallel to each other when assembling
the transmission belt.

[0009] On the other hand, according to the metal belt
taught by Japanese Patent Laid-Open No. 2001-193796,
the engagement protruded portions are formed on the
pillars erected on both side ends, and the plurality of el-
ements interlinked in a circular manner are fastened by
the band whose width is narrower than the clearance
between the engagement protruded portions. Therefore,
the band can be fitted onto the element easily from the
clearance between the engagement protruded portions,
however, the falling preventing body have to be provided
separately to prevent detachment of the band from the
element.

DISCLOSURE OF THE INVENTION

[0010] The presentinvention has been conceived not-
ing the technical problems thus far described, and its
object is to provide a driving belt in which a ring can be
fitted onto elements easily and which can prevent de-
tachment of the ring from the elements, and an assem-
bling method thereof.

[0011] Inordertoachieve the above-mentioned object,
according to the present invention, there is provided a
driving belt, in which a plurality of elements is arranged
annularly in a manner to situate a recess thereof to open
to an outer circumferential side, and in which an endless
ring is accommodated and held in the recess of the ele-
ments, characterized in that: the elements are individu-
ally interlinked pivotally with respect to an opposed face
of an adjoining element.

[0012] An opening width of the recess of the element
is narrower than a total width of the ring, and a width of
a bottom side of the recess is wider than the total width
of the ring.

[0013] In addition to above, the element comprises a
male connection protruding toward an adjoining element
onone ofthe faces thereof being opposed to the adjoining
element, and a female connection into which the male
connection is fitted loosely on a face opposite to the face
where the male connection is formed. That is, each of
the elements is interlinked pivotally with both of the ad-
joining elements through the male and female connec-
tions.

[0014] According to the invention, the male connection
and the female connection are respectively formed at
one spot of the face where the male connection and the
female connection are respectively formed.

[0015] Specifically, the male and female connections
are respectively formed on a width center of the face
where the male and female connections are respectively
formed.

[0016] In addition to above, the element comprises
protruding portions for holding the ring to prevent detach-
ment of the ring. The protruding portions protrude toward
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a width center of the element from outer circumferential
side ofinner walls of the recess, and a clearance between
end faces of the protruding portions is narrower than the
width of the ring.

[0017] Inadditiontoabove, the ring comprises an outer
layer, which is laid on an outer face thereof in the recess,
and which is disposed between the protruding portions.
[0018] According tothe invention, two rows of the rings
are aligned parallel to each other in the recess.

[0019] According to another aspect of the invention,
there is provided an assembling method of a driving belt,
in which a plurality of elements is arranged annularly in
a manner to situate a recess thereof to open to an outer
circumferential side, and two rows of endless rings are
accommodated and held in the recess of elements, com-
prising: twisting the two rows of rings to overlap the rings
partially while keeping remaining portion of the rings par-
allel to each other; fitting the overlapped portion of the
two rows of rings into the recess of the element; and
thereafter moving the element to the portion where the
rings are kept parallel to each other to accommodate the
rings aligned parallel to each other in the recess.
[0020] Awidthofthe overlapped portion of the two rows
of rings is narrowed narrower than an opening width of
the recess, and a total width of the remaining portion of
the rings aligned parallel to each other is kept wider than
the opening width of the recess but narrower than a bot-
tom width of the recess.

[0021] In addition to above, according to the assem-
bling method of the invention, the two rows of rings
aligned parallel to each other are overlapped partially by
a pivotal movement of the element accommodating the
rings in its recess with respect to the adjoining element.
[0022] According to the invention, the elements are
thus interlinked pivotally with the adjoining elements, and
the interlinked elements are fastened by the endlessring.
Therefore, the interlinked elements can be fastened eas-
ily by fitting the ring into the recess of the element while
swinging the elements.

[0023] In addition to the above advantage, according
to the invention, the opening width of the recess of the
element is narrower than the total width of the ring, and
the bottom width of the recess is wider than the total width
of the ring. Therefore, the ring can be inserted easily into
the recess of the element, and the element can be fas-
tened certainly by the ring.

[0024] As explained above, the male and female con-
nections are formed individually on each face of the el-
ement being opposed to an adjoining element, and the
elements are interlinked by joining the male and female
connections while keeping a predetermined clearance.
Therefore, the elements interlinked in a circular manner
can be positioned accurately, and the elements can pivot
relatively.

[0025] In addition to the above advantage, the male
and female connections are respectively formed at one
spot of the face where the male connection and female
connections are respectively formed. Therefore, the el-
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ements being interlinked in a circular manner can be po-
sitioned accurately, and the elements can pivot easily
around the connected male and female connections.
[0026] More specifically, both of the male connection
and female connection formed respectively on each face
of the element being opposed to the adjoining element
are situated on a substantially intermediate portion of the
element in the width direction. Therefore, the elements
interlinked in a circular manner can be positioned accu-
rately, and the each element is allowed to pivot equally
in the width direction thereof around the joined male and
female connections situated on the width center thereof.
[0027] According to the invention, the opening width
of the recess, that is, the distance between leading ends
of the protruding portions protruding toward the width
center of the element from the outer circumferential side
ofinnerwalls of the recess is narrower than the total width
of the ring. Therefore, the ring can be held certainly in
the recess and detachment of the ring from the elements
is thereby prevented.

[0028] In addition to the above advantage, according
to the invention, an outer layer can be formed between
the protruding portions on the outer face of the ring ac-
commodated in the recess of the element. Therefore, a
thickness of the ring can be increased to enhance the
strength of the driving belt while utilizing the space be-
tween the protruding portions efficiently.

[0029] In addition to the above advantage, two rows
of rings are accommodated parallel to each other in the
recess of the element, and the total width of the rings can
be narrowed when the rings are fitted into the recess of
the element. Thatis, the two rows of rings are overlapped
partially on each other to reduce the total width thereof
by twisting the rings by a pivotal movement of the ele-
ment. As a result, the rings can be fitted easily into the
recess of the element from the overlapped portion.
[0030] As explained above, the two rows of rings are
fitted into the recess, those rings are twisted to be over-
lapped partially to reduce the total width thereof at the
overlapped portion. Specifically, the rings are inserted
into the recess from the overlapped portion where the
total width thereof is reduced, and then, the element is
moved in the length direction of the rings to the portion
where the rings are aligned parallel to each other. As a
result, two rows of rings are accommodated in the recess
while being aligned parallel to each other. Thus, accord-
ing to the invention, the rings can be accommodated eas-
ily in the recess of the element.

[0031] The total width of the overlapped portion of the
rings is narrowed narrower than the opening width of the
recess of the element. On the other hand, the total width
of the rings at the portion where the rings are aligned
parallel to each other is wider than the opening width of
the recess of the element but narrower than the bottom
width of the recess. Therefore, the overlapped portion of
the two rows of rings can be fitted into the recess of the
element easily from the opening of the recess to the bot-
tom of the recess. The element holding overlapped por-
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tion of the rings in its recess is thereafter moved to the
portion of the rings where the rings are aligned parallel
to each other. As a result, the rings are accommodated
easily in the recess of the element.

[0032] Further, according to the invention, when fitting
the two rows of rings into the recess of the element se-
quentially, the portions of the rings which have already
been accommodated in the recess of the element can
be twisted by a pivotal movement of the element accom-
modating the rings in its recess. As a result, the rings
accommodated in the recess of the element are over-
lapped partially. Therefore, the remaining portion of the
rings to be accommodated in the recess of the element
can be fitted into the recess easily and sequentially.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

Fig. 1 is a front view schematically showing a first
example of the driving belt of the invention.

Fig. 2 is a side sectional view schematically showing
a section of the driving belt of the first example.
Fig. 3 is a view schematically showing a pivotal
movement of the elements constituting the driving
belt of the first example.

Fig. 4 is a view schematically showing an overlapped
portion of the rings and a remaining portion of the
rings aligned parallel to each other.

Fig. 5is a front view schematically showing a second
example of the driving belt of the invention.

Fig. 6 is a view schematically showing a pivotal
movement of the elements constituting the driving
belt of the second example.

Fig. 7 is a front view schematically showing a third
example of the driving belt of the invention.

Fig. 8 is a front view schematically showing a mod-
ified example of the driving belt according to the third
example.

BEST MODE FOR CARRYING OUT THE INVENTION

[0034] Next, this invention will be explained with refer-
ence to the accompanying drawings. First of all, first to
third examples will be explained sequentially, and then,
an assembling method of the driving belt of the invention
will be explained.

(First Example)

[0035] Here will be explained configurations of an el-
ement and a ring constituting a driving belt of the first
example with reference to Figs. 1 and 2. Fig. 1 shows an
example of a driving belt V to be applied to a drive pulley
(i.e., an input shaft side pulley) and a driven pulley (i.e.,
an output shaft side pulley) of a belt type continuously
variable transmission so as to transmit a power between
those pulleys. An element 1 is a metal plate member
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comprising a base portion (or main body) 4. Both lateral
faces 2 and 3 of the base portion 4, that is, both lateral
ends (in the direction of x-axis in Fig. 1) of the base portion
4 are inclined. The inclined lateral faces 2 and 3 are fric-
tionally contacted with a V-shaped groove of a drive or
driven pulley 5 of the belt type continuously variable
transmission to transmit a torque.

[0036] The base portion 4 comprises columns 6 erect-
ed vertically (in the direction of y-axis in Figs. 1 and 2) at
both lateral ends (in the direction of x-axis in Fig. 1) there-
of. Accordingly, a recess 7 is formed by an upper face
(or a top edge) 4a of the base portion 4 and both inner
walls 6a of the columns 6 facing to the center of the base
portion 4. Thus, the recess 7 opens upwardly, in other
words, the recess 7 opens toward an outer circumference
of the driving belt V

[0037] Specifically, the recess 7 is a space for accom-
modating an endless ring 8 for fastening the elements 1
interlinked closely with one another in a circular manner.
That is, the upper face 4a functions as a saddle face 4a
onto which an inner circumferential face of the ring 8 is
fitted.

[0038] Thering 8is alayered ring made of metal com-
prising a plurality of annular belt-like layers overlapped
in a circumferential direction. According to the first ex-
ample, two rings 8a and 8b are arranged parallel to each
other in the recess 7. Here, a configuration, dimensions,
material, strength and so on of the rings 8a and 8b are
identical to each other.

[0039] The element 1 comprises protruding portions
9. Each protruding portion 9 is formed integrally with the
column 6 and protrudes toward a width center of the base
portion 4 from an outer circumferential side of the col-
umns 6, that is, both end faces 9a of the protruding por-
tions 9 are faced inwardly to be opposed to each other.
In other words, the protruding portion 9 is formed on both
opening ends of the recess 7 above lateral ends of the
ring 8a and 8b, i.e., on the end portions of the inner walls
6a, and both of the protruding portions 9 protrude toward
a width center of the recess 7 (i.e., in the direction of x-
axis in Fig. 1). Thus, a distance between the end faces
9a being opposed to each other is an opening width of
the recess 7, and such distance between the end faces
9a is represented by W1 in Fig. 1. On the other hand, a
width W2 at a bottom portion 7a of the recess 7, that is,
a distance between the inner walls 6a is wider than the
opening width W1, as shown in Fig. 1.

[0040] The elements 1 are interlinked with one another
in a circular manner and fastened by the ring 8. The el-
ements 1 thus fastened by the ring 8 is applied to the
drive and driven pulleys 5. In case the driving belt V is
applied to the pulleys 5, clearances between the ele-
ments 1 are narrowed gradually toward a rotational cent-
er of the pulleys 5 in a region where the elements 1 are
contacted with the pulleys 5, and the elements 1 are
eventually contacted with one another at its portion close
to the rotational center of the pulley 5. For this reason, a
thickness of the element 1 has to be thinned at its lower
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portion, thatis, at the portion close to the rotational center
of the pulley 5, as illustrated in Fig. 2.

[0041] According to the example shown in Fig. 2, one
of the faces of the base portion 4 i.e., the left face in Fig.
2is thinned gradually from a predetermined portion below
the saddle face 4a. In case the belt V is being applied to
the pulleys 5, the elements 1 are contacted with the ad-
joining element 1 atthe portion where the thickness there-
of is gradually reduced, in the region where the elements
1 are contacted with the pulley 5, in other words, in a
curving region of the belt V That s, an edge of a boundary
of thickness functions as a rocking edge 10.

[0042] A male connection 11 and a female connection
12 are respectively formed on each face of the base por-
tion 4 being opposed to the adjoining element 1, at the
center of width of the element 1. Specifically, as shown
in Fig. 2, the male connection 11 of circular truncated
cone is formed on one of the faces of the base portion 4
where the rocking edge 10 is formed. On the other hand,
the bottomed cylindrical female connection 12 to which
the adjoining male connection 11 is inserted loosely is
formed on a face opposite to the face on which the male
connection 11 is formed. Therefore, the elements 1 can
be kept in line within a straight region of the belt V where
the element 1 is not being contacted with the pulley 5.
[0043] That is, a relative position of the elements 1
within the straight region of the driving belt VV can be de-
termined in both vertical and horizontal directions in Fig.
1 by joining the male and female connections 11 and 12.
For this reason, chattering of the driving belt V is pre-
vented so that the belt V can be driven smoothly when
the belt-type continuously variable transmission is driv-
en.

[0044] As explained above, a main objective of the
present invention is to simplify an assembly of the ele-
ments 1 and the ring 8 of the driving belt V For this pur-
pose, the recess 7 is formed on the outer circumferential
side of the element 1, and the protruding portions 9 pro-
truding toward the width center of the recess 7 are formed
on the outer circumferential side of both of the inner walls
ofthe columns 6. Also, the male connection 11 protruding
toward the adjoining element 1 is formed on one of the
faces of the element 1 being opposed to the adjoining
element 1, and the female connection 12 into which the
male connection is inserted loosely is formed on the face
of the element 1 opposite to the face on which the male
connection 11 is formed. More specifically, the male con-
nection 11 and the female connection 12 are respectively
formed at one spot of the face where the male and female
connections 11 and 12 are respectively formed, at the
center of width of the element 1.

[0045] Since only one male connection 11 and one fe-
male connection 12 are respectively formed on each face
of the element 1 at the width center of the element 1, and
those male and female connections 11 and 12 are indi-
vidually joined with the adjoining male or female connec-
tion 11 or 12, the elements 1 interlinked in a circular man-
ner can swing relatively with each other, in other words,
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the interlinked elements 1 can pivot relatively with each
other, as shown in Fig. 3.

[0046] As mentioned above, the ring 8 comprises two
rings 8a and 8b in this example. Therefore, as shown in
Fig. 4, the rings 8a and 8b can be overlapped partially
(as shown in a circle A in Fig. 4) while keeping the re-
maining portion of the rings 8a and 8b parallel to each
other (as shown in a circle B in Fig. 4).

[0047] According to the conventional driving belt, high
degree of freedom of rings aligned parallel to each other
is still ensured at an initial stage in which a number of
elements holding those rings is relatively small so that
those rings can be twisted easily to be overlapped par-
tially. However, as the number of the element holding
those rings increases, for example, at a stage in which
more than halfround of the rings are held by the elements,
a twisting movement of the rings has to be restricted. On
the other hand, according to the invention, the elements
1 of the driving belt V are interlinked to the adjoining el-
ements 1 in a circular manner being pivotable relative to
each other. Therefore, the ring 8 can be twisted easily to
be overlapped partially by a pivotal movement of the el-
ement 1 even at a stage in which relatively large number
of elements 1 are holding the rings 8a and 8b.

[0048] AsshowninFig. 1, awidth L1 of thering 8, i.e.,
a total width of the rings 8a and 8b aligned parallel to
each other is wider than the aforementioned opening
width W1 but narrower than the width W2. However, as
indicated by L2 in Fig. 3, the total width of the ring 8 can
be reduced partially narrower than the opening width W1
by overlapping the rings 8a and 8b partially.

[0049] More specifically, according to the element 1
and the ring 8 of the invention, the opening width W1 of
the recess 7 is narrower than the width L1 of the ring 8,
and the width W2 of the recess 7 is wider than the width
L1 of the ring 8. In other words, the width L2 of the over-
lappedrings 8a and 8b is narrower than the opening width
W1 of the recess 7, and the width L1 of the rings 8a and
8b aligned parallel to each other is wider than the opening
width W1 of the recess 7 but narrower than the width W2
of the recess 7.

[0050] Therefore, the ring 8 can be fitted intothe recess
7 from the overlapped portion of the rings 8a and 8b
through the clearance between the end faces 9a. After
the overlapped portion of the rings 8a and 8b is thus fitted
into the recess 7 from the clearance between the end
faces 9a, the element 1 holding the overlapped portion
of the rings 8a and 8b in its recess 7 is moved to the
portion where the rings 8a and 8b are aligned parallel to
each other so that the rings 8a and 8b can be accommo-
dated in the recess 7 firmly while being aligned parallel
to each other. Alternatively, it is also possible to align the
partially overlapped rings 8a and 8b parallel to each other
again in the recess 7. As a result, the rings 8a and 8b
can be held in the recess 7 while being aligned parallel
to each other, and disengagement of the ring 8 from the
element 1 is thereby prevented. Thus, according to the
invention, the ring 8 can be accommodated in the recess
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7 of the element 1 easily and certainly.
(Second Example)

[0051] Here will be explained the second example of
the element and the ring of the driving belt with reference
to Figs. 5 and 6. According to the above-explained first
example, the male and female connections 11 and 12
are formed respectively on the center of width of the base
portion 4. On the other hand, according to the second
example to be described, the male and female connec-
tions are formed on a portion other than the center of
width of the base portion 4 of the element 1. The remain-
ing elements of the second example are identical to those
of the first example shown in Figs. 1 and 2, so further
explanation of the elements in common with the first ex-
ample will be omitted by allotting common reference nu-
merals.

[0052] Inthe example shownin Figs.5and 6, one male
connection and one female connection which are struc-
turally identical to those of the first example are individ-
ually formed on each flat face of one of the column 6 (i.e.,
on the right column in Fig. 5) being opposed to the ad-
joining element 1.

[0053] Specifically, a male connection 21 of circular
truncated cone is formed on one of the faces of the col-
umn 6 being opposed to the adjoining element 1, i.e., on
the face of the rocking edge 10 side. On the other hand,
the bottomed cylindrical female connection 22 into which
the adjoining male connection 21 is inserted loosely is
formed on a face of the column 6 opposite to the face on
which the male connection 21 is formed. As the first ex-
ample, only one male connection 21 and one female con-
nection 22 are respectively formed on each flat face of
one of the column 6.

[0054] Since only one male connection 21 and female
connection 22 are respectively formed on each flat face
of one of the columns 6 being opposed to the adjoining
element 1 and those male and female connections 21
and 22 are individually joined with the adjoining male or
female connection 21 or 22, the elements 1 interlinked
in a circular manner can swing relatively with each other,
in other words, the interlinked elements 1 can pivot with
respect to each other, as shown in Fig. 6.

(Third Example)

[0055] Here will be explained a third example of the
element and the ring of the driving belt with reference to
Figs. 7 and 8. According to the previously described first
example, the width of both rings 8a and 8b constituting
the ring 8 is entirely constant. On the other hand, accord-
ing to the third example, the ring also comprises two rings
but each ring comprises two layers of different widths.
Specifically, the width of both inner rings is constant en-
tirely, and a width of each outer ring is also constant en-
tirely but narrower than that of the inner ring. The remain-
ing elements of the third example are identical to those
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of the first example shown in Figs. 1 and 2, so further
explanation of the elements in common with those in the
first example will be omitted by allotting common refer-
ence numerals.

[0056] Inthe example showninFig. 7, twolines of rings
31a and 31b are used to constitute a ring 31 instead of
the rings 8a and 8b of the first example. As shown in Fig.
7, outer rings 31c and 31d are individually formed on the
rings 31a and 31b, and widths of the outer rings 31c and
31d are narrower than those of the rings 31a and 31b.
[0057] Specifically, as the rings 8a and 8b of the first
example, widths of the rings 31a and 31b are entirely
constant, and those rings 31a and 31b are aligned par-
allel to each other. As described above, the outer rings
31c and 31d are individually formed on outer circumfer-
ential faces of the rings 31a and 31b, and a total width
of the outer rings 31c and 31d is narrower than the open-
ing width W1.

[0058] More specifically, as shown in Fig. 7, a width
L3 of the ring 31, that is, a total width of rings 31a and
31b aligned parallel to each other is wider than the open-
ing width W1 but narrower than the width W2. On the
other hand, a width L4, i.e., a total width of the outer rings
31c and 31d is narrower than the opening width W1. In
addition to above, the rings 31a and 31b are individually
designed to have a width thereof which can make the
total maximum width of the ring 31 narrower than the
opening width W1 when overlapped partially.

[0059] Therefore, the ring 31 can be fitted into the re-
cess 7 from the clearance between the end faces 9a by
overlapping the rings 31a and 31b partially. After the
overlapped portion of the rings 31a and 31b is thus fitted
into the recess 7 from the clearance between the end
faces 9a, the element 1 holding the overlapped portion
of the rings 31a and 31b in its recess 7 is moved to the
portion where the rings 31a and 31b are aligned parallel
to each other so that the rings 31a and 31b can be ac-
commodated in the recess 7 firmly while being aligned
parallel to each other. Alternatively it is also possible to
align the partially overlapped rings 31a and 31b parallel
to each other again in the recess 7. As a result, the rings
31a and 31b aligned parallel to each other can be held
in the recess 7 and detachment of the ring 31 from the
element 1 is thereby prevented. Thus, according to the
invention, the ring 31 can be accommodated inthe recess
7 of the element 1 easily and certainly.

[0060] In addition to the above-mentioned advantage,
according to the example shown in Fig. 7, strength of the
ring 31 can be enhanced by forming the outer rings 31c
and 31d individually on the rings 31a and 31b to increase
a thickness of the ring 31 within the clearance between
the end faces 9a, without degrading easiness of fitting
the ring 31 into the recess 7 of the element 1.

[0061] Forexample, strength of the ring 8 of the driving
belt V shown in Fig. 1 can be enhanced by forming ad-
ditional outer rings 31c and 31d individually on the rings
8a and 8b utilizing the space between the end faces 9a
efficiently. In addition, a torque capacity of the driving
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beltV can also be increased without changing the design
of the element 1.

[0062] Fig. 8 shows a modified example of the third
example. As the ring 31 shown in Fig. 7, a ring 32 also
comprises two lines of rings 32a and 32b, and outer rings
32c and 32d narrower than the rings 32a and 32b are
formed individually on the rings 32a and 32b.

[0063] Specifically, widths of the rings 32a and 32b are
entirely constant, and those rings 32a and 32b are
aligned parallel to each other. As described above, the
outer rings 32c and 32d are individually formed on outer
circumferential faces of the rings 32a and 32b, and a total
width of the outer rings 32¢ and 32d is narrower than the
opening width W1, that is, narrower than the clearance
between the protruding portions 9.

[0064] According tothe ring 32 shown in Fig. 8, a thick-
ness T2 of the ring 32c¢ or 32d is thicker than a thickness
T1 of the ring 32a or 32b. In other words, the thickness
T1 of the ring 32a or 32b is thinned as much as possible
within an allowable range not to degrade the strength
and function of the ring 32. In connection with such re-
duced thickness of the rings 32a and 32b, a height 6b of
the column 6, in other words, a height of the recess 7 of
the element 1 where the rings 32a and 32b are to be
accommodated is also shortened as much as possible.
[0065] Thus, according to the example shown in Fig.
8, the thickness T1 of the ring 32a or 32b is thinned as
much as possible, and the height 6b of the column 6 for
accommodating the ring 32a or 32b is shortened as much
as possible. For this reason, a weight and a moment of
inertia of the element 1 can be reduced. That is, a load
on the belt 32 resulting from the inertia moment of the
element 1 when driving the driving belt V is lightened. As
a result, durability of the ring 32, i.e., the driving belt V is
improved.

(Example of Assembly)

[0066] Here will be explained a procedural example of
an assembling work of the driving belt V with reference
to Figs. 1 to 4. First of all, the rings 8a and 8b aligned
parallel to each other are overlapped at a predetermined
portion in the length direction thereof. As shown in Fig.
4, when the rings 8a and 8b are overlapped partially, a
remaining portion of the rings 8a and 8b are kept parallel
to each other. The width L2 of the ring 8 thus narrowed
by overlapping the rings 8a and 8b partially is narrower
than the opening width W1 of the element 1, as shown
in Fig. 3. Therefore, the ring 8 can be fitted into the recess
7 of the element1 from the overlapped portion. Alterna-
tively, the ring 8 can also be fitted into a plurality of the
recesses 7 at the same time by arranging predetermined
pieces of the elements 1 in advance.

[0067] Then, the element(s) 1 accommodating the
overlapped portion of the rings 8a and 8b in its recess
(es) 7 is/are moved in the length direction of the ring 8
to the portion where the rings 8a and 8b are aligned par-
allel to each other. As described above, the width L1 of
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the rings 8a and 8b aligned parallel to each other is nar-
rower than the width W2 of the recess 7 of the element
1 but wider than the opening width W1 of the element 1.
Therefore, when the element 1 accommodating the over-
lapped portion of the rings 8a and 8b in the recess 7 is
moved to the portion where the rings 8a and 8b are
aligned parallel to each other, the rings 8a and 8b are
held firmly in the recess 7 by the protruding portions 9.
As aresult, the rings 8a and 8b are accommodated prop-
erly in the recess 7 of the element 1 while being aligned
parallel to each other.

[0068] The above-explained routine of fitting the ring
8 into the recess(es) 7, and moving the element(s) 1 to
the portion where the rings 8a and 8b are aligned parallel
to each other is repeated sequentially.

[0069] As described above, the rings 8a and 8b can
be moved freely at an initial phase of the above-men-
tioned routine of fitting the ring 8 into the recess 7 of the
element 1 so that the rings 8a and 8b can be overlapped
comparatively easily. However, the movements of the
rings 8a and 8b are to be restricted eventually with the
increase of the number of the first element 1a being in-
terlinked through the male and female connections 11
and 12 and holding the rings 8a and 8b. That is, the rings
8a and 8b become difficult to be overlapped eventually.
According to the invention, however, the rings 8a and 8b
still can be twisted even at this stage by a pivotal move-
ment of the element 1 being interlinked with one another
and accommodating the ring 8 in the recess 7, which is
archived by applying an external force to the element 1
by a predetermined method.

[0070] When the ring 8 is fitted into the recess 7 of all
of scheduled pieces of the elements 1, the external force
to pivot the element 1 is released so that the pivoted
element 1 is balanced again and the overlapped rings 8a
and 8b are thereby returned to be parallel to each other.
As a result, the rings 8a and 8b constituting the ring 8
are entirely aligned parallel to each other in the recesses
7 of the interlinked elements 1, and the assembly of the
driving belt V is completed.

[0071] Thus, according to the assembling method of
the driving belt V of the present invention, the rings 8a
and 8b aligned parallel to each other are twisted to be
overlapped partially when fitted into the recess(es) 7 of
the element(s) 1. As a result, the width L2 of the over-
lapped portion of the rings 8a and 8b is reduced narrower
than the width L1 of the portion of the ring 8 where the
rings 8a and 8b are aligned parallel to each other. The
overlapped portion of the rings 8a and 8b is then fitted
into the recess(es) 7 of the element(s) 1, and the element
(s) 1 is/are then moved in the length direction of the ring
8 to the portion where the rings 8a and 8b are aligned
parallel to each other. As a result, the rings 8a and 8b
are accommodated in the recess of the element 1 prop-
erly while being aligned parallel to each other. According
to the assembling method of the invention, therefore, the
ring 8 can be fitted easily into the recess 7 of the element
1. For this reason, the assembling work of the driving belt
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V can be carried out easily.

[0072] In addition to above, according to the assem-
bling method of the invention, the ring 8 can be fitted into
the recess 7 of the element 1 easily even at the stage in
which the ring 8 is fitted into relatively large number of
the recess 7 of the elements 1, by twisting the rings 8a
and 8b to overlap those rings partially by applying an
external force to the elements 1 interlinked through the
male and female connections 11 and 12 to pivot the el-
ements 1.

[0073] Further, the ring 8 can also be dismounted eas-
ily from the interlinked elements 1 even after the com-
pletion of assembly of the driving belt V by twisting the
rings 8a and 8b to overlap those rings partially by a pivotal
movement of the interlinked elements 1.

[0074] Here, the present invention should not be lim-
ited to the aforementioned example. That is, although
the examples of the present invention thus far describe
relate to the driving belt used in a belt type continuously
variable transmission, the present invention can also be
applied to a driving belt to be applied to another kind of
transmission mechanism composed mainly of a belt and
pulleys.

Claims

1. A driving belt, in which a plurality of elements is ar-
ranged annularly in a manner to situate a recess
thereof to open to an outer circumferential side, and
in which an endless ring is accommodated and held
in the recess of the elements,
characterized in that:

the elements are individually interlinked pivotally
with respect to an opposed face of an adjoining
element.

2. The driving belt as claimed in claim 1, wherein:

an opening width of the recess of the element
is narrower than a total width of the ring; and

a width of a bottom side of the recess is wider
than the total width of the ring.

3. The driving belt as claimed in claim 1 or 2, wherein:

the element comprises a male connection pro-
truding toward an adjoining element on one of
the faces thereof being opposed to the adjoining
element, and a female connection into which the
male connection is fitted loosely on a face op-
posite to the face where the male connection is
formed; and

each of the element is interlinked pivotally with
the adjoining elements through the male and fe-
male connections.
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The driving belt as claimed in claim 3, wherein:

the male connection and the female connection
are respectively formed at one spot of the face
where the male connection and the female con-
nection are respectively formed.

The driving belt as claimed in claim 4, wherein:

the male and female connections are respec-
tively formed on a width center of the face where
the male and female connections are respec-
tively formed.

The driving belt as claimed in any of claims 1 to 5,
wherein:

the element comprises protruding portions for
holding the ring to prevent detachment of the
ring, which protrude toward a width center of the
element from outer circumferential side of inner
walls of the recess; and

aclearance between end faces of the protruding
portions is narrower than the total width of the
ring.

The driving belt as claimed in claim 6, wherein:

the ring comprises an outer layer, which is laid
on an outer face of the ring in the recess, and
which is disposed between the protruding por-
tions.

The driving belt as claimed in any of claims 1 to 7,
wherein:

two rows of the rings are aligned parallel to each
other in the recess.

An assembling method of a driving belt, in which a
plurality of elements is arranged annularly in a man-
ner to situate a recess thereof to open to an outer
circumferential side, and in which two rows of end-
less rings are accommodated and held in the recess
of the elements, characterized by comprising:

twisting the two rows of rings to overlap the rings
partially while keeping remaining portion of the
rings parallel to each other;

fitting the overlapped portion of the two rows of
rings into the recess of the element; and
thereafter moving the element to the portion
where the rings are kept parallel to each other
to accommodate the rings aligned parallel to
each other in the recess.

10. The assembling method of a driving belt as claimed

in claim 9, wherein:
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a width of the overlapped portion of the two rows
of rings is narrowed narrower than an opening
width of the recess, and a total width of the re-
maining portion of the rings aligned parallel to
each other is kept wider than the opening width
of the recess but narrower than a bottom width
of the recess.

11. The assembling method of a driving belt as claimed

in claim 9 or 10, wherein:

the two rows of rings aligned parallel to each
other is overlapped partially by a pivotal move-
ment of the element accommodating the rings
in its recess with respect to the adjoining ele-
ment.
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